
































































































































































































Measurement Soyhean Ｂｃｃｆ Fish
Initialbodyweight(9)
Foodintake(g/28.）
Bodyweightglin(g/28.）
Liverweight(g/lOOgbodyweight）
Epididymaladiposctissuewcight(g/１０()gbodyweight）
68.2士1.6
473.6士20.8
212.2士9.3
3.70士０．０９ａ
1.39士０．１６
68.3士0.9
500.2士12.5
232.9士5.4
3.74士０．０６’
1.72士０．１７
68.3±0.8
469.4±17.2
223.5士１１．３
４．１５士０.ｌＯｂ
Ｌ５８士０．１３
Vtlluesrepresentthemeans士馴and&Ⅱ．ｄｃｒｒｏｒｓｆ)rllvcrals,ValuesnotsharingacommoI1Ieueraresignillcantlydil淀rentatp＜０．０５by
onc-wayanalysisofvariancelbllowcdbyFishcr,sprolecledleastsignincantdifference(ＰLSD)test．
uiglyceridcphosphoIipid,andNEMconccI1tralionsweIEdetemlined
byanen勾/mancmethodusingaCholesterolE-1estWako，
HDL-CholestemlE-testWlko,TriglycerideE-testWako,Phospholipid
C-testWako,andNEFA-CにstWako,IEspectively・Alltestkitswe腿
obtainedfiDmWakoPuIEChemicalIndusmCs，OsakaJapan，The
di碇IEncebetweenthetolalcholesにmlconcenmtionand
lIDL-cholestemlconcenmtionwas唾galdedaslheveIy-low-densiO／
lipopmtein(VLDL)plusLDL-Cholcstcmlconccnhation､Ｔｈｅｍｔｉｏｏｆ
ｔｈｅ（VLDL+LDL)-cholestemlconcentmtiontoHDL-cholesteml
concenmtionisdesiglaにdasthcalhcmgcnicindex・Themtioofthc
IIDL-cholestemlConcentrationtototalcholcsIcmlconcenmtionis
dcsignatedastheHDL-cholestemlI別tio．
"IbtallipidsfUmthelivcrwc1℃cxtmcledaccoIdingtotlle
pmcedulEdescribedbyFolclle/(ＭﾘIAncrpollionsofthcchloI･olblm
phasehadbeendIiedundel･nilmgcn,cholcsにlUl,'(1)triglyceride､Il1and
phospholipidlﾕ)contentswelEdeIcmlincd・
nleserumandliverlhiobalbituricacid-IEactivesubstance
(TBARS)valueswerEmeasuIEdaCcordingtothemethoddescIih3dby
Yagi'3)andMihamemLl41IEspectivcly・
ＳＹｍｍａｚ/の“1s"Resultswe唾cxP1℃ssedasmean士standald
elmnStatisticalanalysiswascalTiedoutbyone-wayanalysisof
valiancefbllowedbO／Fisher，ｓｐｍにclcdlcastsigniiicantdiilelmce
(1)LSD)testusinglheSPSSSIatistics,ｖｃ耐ｉｏｎ２０(lBMjapan､Ｌ1..,
1bl9/o,Japan).Asignificancelevcl()fﾉﾌﾞ＜０．０５wasusedibrallthe
comparlsons。
RESULTS
Table3showSlheinitialbodyweight,ibodintake,andbodyweight
gainibrtheduratioｎｏｆｔｈｅ２８ｄｏｉ､ｅｘ陣nmemaliもedingandthe
1℃lativeweightsoftheliverandcpididymaladiposetissucatthccndof
lhcexpelimcmalfbedingperiod､Thclbodinlakc,bodyweightgainand
cpididymaladiposetissueweighlwc唾nolsignificantlydi碇1℃nt
amongthethI巳eexperimemaldictg'oups・Thelivcrwcightintheiish
dietgmupwassigmificamlyhigherthanthatinthesoybeanandbeef
dietguups，
SemmcholestemlconcemationsaIＥｓｈｏｗｎｉｎＦｉｇ、１．ｎｌｅｓｅｎｌｍ
totalcholestemlconcenUalioninlhcbcel､dielgmupwassiglificantly
higherｔｈａｎｌｈａｔｉｎｌｈｅｓｏｙｂｅａｎａｎｄｉｉｓｈｄｉetgmUps・Aslbrthe
lipopmteincholesIemlconcenmtions，ｔｈｅＨＤＬ七holesteml
concenlmlioninthebecfdictgmupwassignificantlyhigheras
comparedtothesOylx3anandnshdictguups,wheIEasthemewasno
significantdi従menceinthc（ＶＬＤＬ+LDL)-cholestelDlconcentlalion
amongｔｈｅｔｈＩＥｅｄｉｅｔｇｍｕｐｓ・Thcathemgenicindexand
lIDL-cholestemlraliowcにnolsignillcantlydiHblEntamongthethIEe
dietgmups・
Fig2showstheserummglyccridc，phospholipidandNEFA
conccmmons、T11escrumtriglycerideconcemationwasnot
significantlydi舵睡ｎｔａｍ()nｇＵｌｃ（h１℃ｅｄｉｅｔｇｍｕｐｓ・Theserum
phospholipidconcemalioninthesoybcandietgmupwassignificantly
lowerthanthatinthebccfdiclgluup､ThesenlmNEFAconcentmtion
inlheHshdietgroupshadlhclowcslvalucamongthethIEedietgmups、
andinthesoybeanandllshdietgmups,itwassiglifcantlylowel･than
indlebeefdietgmup
I-jverlipidcontentsaIEshowninFi９．３．nlelivercholesteml
contentinlhehshdietgmuphadthehighestvalueamongthethIEediet
gmups,ａｎｄ帆BssignificantlyhigherascompalEdtothesoybeanand
beefdietguups・Thelivertriglyceridecontentinthefishdietgoup
wasalsothehighestam()nglhcdlneedietgmUps，anditwas
significantlyhighcrthanthcvalucinlhebeefdietgloup・Theliver
phospholipidcontentintｈｃｓｏｙｂｃａｎａｎｄｈｓｈｄｉｅｌｇｍｕｐｓｗａｓ
ｓignijicantlyhjgherthanthalinlheheefdietgmup，
SemmandlivcrTBARSvalucsalEshoｗｎｉｎＦｉｇ､４.Bodlsemm
andliveI･ＴＢＡＲＳｉｎｔheiishdictgmupweにthehighestamonglhe
th1℃edietguups,ａｎｄｗｃ1℃signillcanllyhigherthanthoseinlhebeef
dietgmup．
ＤｌＳＣＵＳＳＩＯＮ
Ｔｈｅｉｂｅｄｉｎｇｏｆｄｉ舵1℃ntkindsofibodsaHbctsthesemmandliver
lipidlcvclsinlals､Thesenu11Nljl:Aconcentmtioninthefishdiethad
thelowestvalueamongtlr1h1℃ｃｃｘ〆nmemaldiets・Itispossiblethat
theobserveddecIEaseimhesenlmNEFAavailabiliO/maybeduetoa
geneIalincreaseinfn町acidoxidation.Ｐ正vioL喝studieshavelmeported
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rats・Vhluesrepresentthemeansfbrfivelats,Vbrticalbalsindicatestandajdelroms.Ⅷuesnotsllaringacommonlettera１℃significantlydiEfもlEntatp
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Fig.1.Effもc値ofthe捷edingofdi舵rentkindsoffbodsonsemmcholesterolconcqli』aiion,alherogenicindex,andhi亘h-densityEpoprotein
(HDL)-cholesterolIatioinlats､VhlueslEpIEsentdlemeansIbrfvemats,Vbrticalbal月sindicatestandaldeIrols､Vhluesnotshalingacommonlettel･am
significantlb'｡i齢nentatp＜o05byone-wayanalysisofval･iancefbuowedbyFisher，splotectedleaStsigniHcantdi舵1℃､Ce(PLSD)testS､soybean
dietgIoUp;Ｂ,beefdietgDup;Efishdietgroup．
andhiglyceride)colltents､'２)Ontheotherhand,inthepresentstudWhe
serumHDL‐ａｎｄ（VLDL+LDL)-cholesterolandhiglyceride
concentlationsinthefishdietgooupwelEnotchangedascomparedto
thesOybeandietgIOup，FurthcImolE，１helivercholestemland
mglyceridecontentsindlefishdietgl･oupwerethehigj1estamonglhe
thIEeexperimemaldiets､InthepnesentsUldyｩ1heexpenmentaldiets
thattheingestionoffish-containingoilenhancedhepaticfltlyacid
oxidation,'5)whichreducesthepoolofhepaiic伯lWacidavailablefbr
estel通cationtoなiglyceride・
ManyprevioussUIdieshavereportedthatEshoiIorn-3
polyunsaturatedfltiyacid(EPAandDHA)lEduceslhesemmlipid
(cholesterolandtIiglycelide)concenUatlonsandlivcrlipid(cholesterol
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Ｆｉｇ４.Ｅ錠ctsofthe企edingofdi舵rentkindsoffbodsonserumandliverthiobarbitulicacid-l･eactivesubstance(IBARS)valuesinlats､Values
repIEsentthemeansibrfverats,VblticalbalちindicatesI2mdalderrols,Valuesnotshadngacommonletteralcsiglilicantlydi錠IEntatP＜0.05by
one-wayanalysisofvarianceibuowedbyFisher，sprotectedleastsig1ificantdi鮭mence(PLSD)test.Ｓ,soybeandietgroup;Ｂ､beefdietgroup;EHsh
dietgroup．
『
(０、
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Ｆｉｇ､３．Ｅ錠ctsofthe佑edingofdi鮭lEntkindsofIbodsonliverlipidcontentsinrats､Valuesl･ep1℃sentthemeanslbrfivelnts・Vbrticalbalsindicate
s(andardelrolsVtlluesnotsharingacommonleUeraresignificantlydi鮭rentatp＜０．０５byone-wayanalysisof､vari2ulccfbllowedbyFishel．，s
protectedleastsiglificantdi舵lEnce(PLSD)tcst.S,soybeandietgoup;Ｂ,beefdietgo叩;唖shdietgroup．
ｉｎｔｈｅｐｌａｓｍａｏｒｓｅｒｕｍ・KritchevslWhasproposedlhatthe
lysine二to-ajgininematioofdietalyprotｅｉｎｍ⑳′berelatedtotheir
cholesterolemicaction､5)Alowerlysineto-algjnineratiowasseento
lncreasetheratiooflheserumIIDL-cholcstcl･olconcenhationtothe
totalcholestelolconcentration､6）Thelysine言to-aIginineratiosof
soybean、befandtunaplo1einaleO､89,1.21,ａｎｄＬ６４,IeSpectively、'6）
Furlhemlore,thelatiosofthesoybean-，beefandtuna-conlaining
eXpelimentaldictsusedinlhepresentstudyａｒｅ1.16,1.59,ａｎｄ1.81,
にspectivelykI0Aslhemtiolbrbeefiｓｌｈｅｍｉｄｄｌｅｖalue,thelEisa
possibililylhattheserumHDL-cholestelol-liftingactionoflhe
beefcontainingdietmightnotbesignificantlyrelaledtotheproteinin
thefbod．
includedthesameleveloflipid,whichwassupplicdfiomexperimentaI
ibodsinallcases・Ｔｈｅdie色usedinthcprcscntstudycontained
experimentalfbods，whichincludedingl･edienlsotherthanlipids，
mainlyprotein､Ｔｈｅｄｉ舵rencesobservedbetweenthcselumandliveI・
lipidlevelsassociatedwilhlhefishdietthatwcrcseeninthepresent
studyandthoseseeninthcabove-mentionedstudicslhataIsousedfish
oilmaybeduetoing1℃dien1solherthanlipids,sLlchasprotein．
］mthebeefcontainingdiet,thesel1ImtotalcholeslelOlconccntlation，
especiallytheHDL-cholesterolconcentratio､,wasthehighest,andthe
dimもmenceincomparlsontodlesoybean-andllsh-comainingdietswas
significantDi鮭rencesinlheaminoacidcompositionofthediet
changedlhetotalcholcstel･olandlipoproteincholes(elo1concemahons
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MasashiKAWASAKLetal.
Ｅ碇ctsofthcFcedingofDi眠rentKindsof,FoodsonSerumandLiverLiPidLevelｓｉｎＲａｔｓ
ThesemmandliverTBARSintheflshdiethadthehighestvalues
amongthethlEeexpeTimentaldiets､InpaniculaI;boththesemmand
liverTBARSvaluesofthefishdietweIEsiglificantlydiHementiiDm
lhoseofthebeefdieｔＴｈｅＴＢＡＲＳｖａｌｕｅｉｓａｎｉｎｄｅｘｏｆｌｉｐｉｄ
pemxidationinlhebloodortissues・Lipidpemxidizesatdoublebonds
betweencaIbonatoms,Ｔｈｅｎｓｈ記ontainingoilincludeshighI誠iosof
EPAandDHA,whichcontainmany(ｓａｎｄ６，IEspectively)double
bondsbetweencaIbonamms・Ontheotherhand,beefcontainingfIt
includeshighIaliosofsanⅡatedfInyacid(majnlyうpalmiticacidand
stealicacidl７１)andmonounsatumtedi”acid(mainly;oleicacidm)．
T11us,thedegEeoffm/acidpelDxidationinthebodyinducedbythe
5shdietislikelytobehighincompansontothebeefdiet;theIEfbre,the
serumandliverTBARSvaluesweIEenhancedinlhefishdietgmup，
Inconclusion，ｔｈｅｆｅｅｄｉｎｇｏｆｄｉ鮭lmtldndsofibodsinduced
di碇IEntactionsmegaldjngthesenlmandliverlipidlevelsinlats,The
eHもctsofthcfbcdinglheexperimentaldietsintheplEsentstudyweIE
thesamelbrsomepammeteIsanddi舵IEntibrothemsascompalx3dto
theeHもctsofthefeedingofeachingEdiem（極glyceTidc'ﾕ）and
pmteif61)inthefbods,ThesemesultssuggestdlatdleeHもctsofafbod
maybelwealedtobeanesultoftheinteIactionofvaIiousingEdients
inthefbod．
ＲＥＦＥＲＥＮＣＥＳ
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Chamba乙』.,ａｎｄＢｅＩ１３ａａＬＧ.,EHbctofdietaIyfishoilandcomoil
onlipidmetabolismandapolipopmteingeneexpIEssionbymtlivem
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inqz"/6腕”fedlqatS､LjP“27,1013-1017(1992)．
3)CicerO,ＡＦ.,MinaIdLM.,MirEmbe,Ｓ､,Ｐｅｄｍ,Ｅ,andGaddi,Ａ，
EHbctsofanewlowdosesoypnOtein/βsitostemlassociationon
plasmalipidlevelsandoxidationa砿JWi”,43,319-322(2004)．
4)Puska,PL,Korpelainen,Ｖ,ＨＢｉｅ,Ｌ､Ｈ,,Skovlund,Ｅ､,andSmerud,Ｋ・
正，lsolatedsoyaprubeinwithstandaldisedlevelsofisonavones烏
ｃｏＷＩｅｄｏｎｓｃｙａｆｉｂＩＥｓａｎｄｓｏｙａphospholipidsimpmvesplasma
lipidsinhypercholestemlaemia:adouble-blindplacebo-contmlled
Urialofayoghultibmnulation,ａ:JWi”,91,393-401(2004)．
5)KIitchevsl9/,，.､Vegetablepmteinandathemsclerosis,‘ん4"ｚＯ７Ｚ
ａｉ”､Sbc,託,135-140(1979)．
6)KIitchevsl9/Ｐ.,Teppe鴎Ｓ､Ａ､,Czamecki,Ｓ,Ｋ,,andKlulfbld､ＤＭ，
AthemgeniciUofanimalandvegetablepmbeins・lnfluenceofthe
lySinetoaIgentinemtio,Ａ"御“c/と71Csな,41,429-431（1982)．
7)Reeves,ＲＧ.,Nielsen,ＦＨ.､andFaheyC､CJl:,AIN-93puIiiied
dietslbl･'副〕oIatoIymdents:FinalIEpoItoflheAmericanInstituteof
Nulrition”ﾉjOcwTitingcommilteeonlheIEiblmulationofthe
AIN-76Amdentdiet,ＪＭ“123,1939-1951(1993)．
8）StandaIdtablesoffbodcompositioninJapan2010､CoLmcillbr
ScienceandTbchnologyMinisnyofEducation,CultulE，Sports，
ScienceandTbclmologyJapan(2010)．
9)Folch,』.,Lees,Ｍ､､andSloane-Stanl既Ｇ､Ｈ､,Asimplemethodfbr
theisolationandpurihcationoftotallipidesfumanimaltissues,Ｊ【
ＢわＫＣｈＥﾉ肌,226,497-509(1957)．
１０)Zak,Ｂ,,SimplelapidmicIutcchnicfbrsemmtotalcholesteml,刈加．
Ｊ【“〃Ｒ戒､27.583-588(1957)．
11）vanHandel，Ｅ，Suggestedmodificalionsofthemicm
deteIminationofbriglyceIides,“ｚａｊＥ'?2.7,249-251（1％l)．
12)Chen，PLS.,TbribaIaTY,andWamel;Ｈ,,Micmdeterminanonof
phosphorus,』ﾉ域ＣｿiEm,28,17561758(1956)．
13）Yagi,Ｋ,,Asimplefluoiumemcassayfbl･lipOpemxideinblood
plasma,Ｂｊｏ〔ja7fM2zJ1,15,212-216(1976)．
14)MihaIaM.,andUchb/ama,Ｍ､,DeteIminationofmalonaldehyde
pIEculsorintissuesbythiobaIbituIicacidtest,z4ﾉね/ＢｊりｄｌＥ胴.，86,
271-278(1978)．
15)Halminski,Ｍ､Ａ､,Malsh,』.Ｂ､,andlIalTison,Ｅ､Ｈ､,Ｄｉ従Imtial
eifbctsoffishoil,saiflo帆eroilandpalmoilonf誠ｔｙ“idoxidation
andglycemlipidsynthesisinIatliveI；ＪＩＭ”，121,1554-1561
（1991)．
16）StandaldtablesoffbodcompositioｎｉｎＪａｐａｎ．Ａminoacid
compositionoffbods2010,CouncilfbrScienceandmechnolOgy；
MinistIyofEducation，Cultu１℃，Spolts，ScienceandT1echnolo野
Japan(2010)．
17)Standamd帥lesoffbodcompositioninJapan､FifihIEvisedand
enlaIgededition．Ｆat｡／acidssection，CouncilfbrScienceand
TbchnolOg肌MinisnyofEducation，CultulE，Spons，Scienceand
T1echnology,Japan(2005)．
和文要旨血清および肝臓脂質レベルに対する異なる種類の食品摂取の影響をラットにおいて検討した。ラットには植物性食
品，動物性食品ならびに海産食品のうち代表的で主要な食品である大豆，牛肉およ〔)漁（マグロ）を含む実験飼料を与えた。大豆
およ〔ｊ漁摂取群の血清遊離脂肪酸濃度が牛肉摂取群と比較して有意に低下した。牛肉摂取群の血清高密度リボタンパク質コレステ
ロール濃度が他の２群と比較して有意に上昇し，その一方で（超低密度リポタンパク質十低密度リポタンパク質）コレステロール
濃度に３群間で有意な違いはみられなかった。血清トリグリセリド濃度に３群問で有意な違いはみられなかった。魚摂取群の肝臓
コレステロールおよびトリグリセリド含量が３群間で最も高かった。異なる種類の食品摂取により血清および肝臓脂質レベルに対
して異なる作用がみられた。今回の研究で検討した食品の摂取による作用は，食品を成分に分けた摂取と比較して同じ場合と異な
る場合とがあった。食品の作用はその中に含まれる様々な成分の相互作用により現れることが示唆された。
－２０－
